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FRQWDLQV WKH1DWLRQDO%ULGJH,QVSHFWLRQ6WDQGDUGV1%,6ZKLFKVHW WKHEDUIRU WKHSURSHUVDIHW\LQVSHFWLRQRIDOO
KLJKZD\EULGJHVLQWKH8QLWHG6WDWHV7KH1%,6UHTXLUHVWKDWDOOURXWLQHLQVSHFWLRQVRFFXUDWLQWHUYDOVQRWWRH[FHHG
WZHQW\IRXUPRQWKV(DFKVWDWHRUIHGHUDODJHQF\PXVWSUHSDUHDQGPDLQWDLQDQLQYHQWRU\RIDOOEULGJHVVXEMHFW
WR WKH1%,6&HUWDLQ6WUXFWXUH ,QYHQWRU\DQG$SSUDLVDOGDWDPXVWEHFROOHFWHGDQG UHWDLQHGE\ WKHDJHQF\DQG LV
FROOHFWHGE\WKH)HGHUDO+LJKZD\$GPLQLVWUDWLRQ)+:$'DWDLVFROOHFWHGXVLQJ)+:$HVWDEOLVKHGSURFHGXUHVDV


























HIILFLHQW WRRO IRU SULRULWL]DWLRQ  5HVXOWV TXHULHG IURP D *,6 DV RSSRVHG WR WDEXODU UHVXOWV DOORZ WKH DGGLWLRQDO
EHQHILWYLHZLQJWKHSULRULWL]HGEULGJHVJHRJUDSKLFDOO\,IWKHUHDUHFOXVWHUVRIKLJKSULRULW\EULGJHVEULGJHRZQHUV
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&ULWHULDVHOHFWLRQPHWKRGRORJ\
7KH1%,6GDWDZHUHGLYLGHG LQWR WKUHHPDLQFDWHJRULHVZKLFKGLUHFWO\RU LQGLUHFWO\DIIHFW WKHSULRULWL]DWLRQIRU
K\GUDXOLFYXOQHUDELOLW\RIDEULGJH7KHWKUHHPDLQFDWHJRULHVLQZKLFKWKHFULWHULDFDWHJRUL]HGDUHDK\GURORJLF	
K\GUDXOLFEVWUXFWXUDO	JHRWHFKQLFDODQGFVRFLDO LPSRUWDQFH)LJXUH 7KHK\GURORJLFDQGK\GUDXOLFIDFWRUV
PRVW GLUHFWO\ DIIHFW WKH K\GUDXOLF YXOQHUDELOLW\ RI D EULGJH EHFDXVH WKHVH IDFWRUV KDYH D GLUHFW LQIOXHQFH RQ WKH
DPRXQW RI IORRGLQJ RU VFRXU SRWHQWLDO  6WUXFWXUDO DQG JHRWHFKQLFDO IDFWRUV LQGLUHFWO\ DIIHFW WKH K\GUDXOLF
YXOQHUDELOLW\ EHFDXVH D GHILFLHQF\ LQ WKH VWUXFWXUH PD\ PDNH LW PRUH VXVFHSWLEOH WR IDLOXUH E\ K\GUDXOLF IRUFHV
6RFLDOLPSRUWDQFHIDFWRUVDUHFKDUDFWHULVWLFVWKDWVWDNHKROGHUVEULGJHRZQHUVWD[SD\HUVFRPPXWHUVUHVLGHQWVHWF
PD\IHHOWKDWDEULGJHVKRXOGUHFHLYHVSHFLDODWWHQWLRQWRHQVXUHWKDWLWUHPDLQVLQVHUYLFH
4.1. Hydrologic and hydraulic factors 
+\GUDXOLF DQG K\GURORJLF FKDUDFWHULVWLFV DUH WKRVH WKDW GHDO ZLWK WKH PHFKDQLFDO SURSHUWLHV RI ZDWHU  7KH
K\GUDXOLFIDFWRUVFRQVLGHUHGLQWKLVUHVHDUFKDUHFKDQQHODQGEULGJHJHRPHWULHVWKDWHIIHFWZDWHUSUHVVXUHIORZDQG
YHORFLW\7KHQXPEHURIVSDQV LVDJRRG LQGLFDWRURIZKHWKHUDEULGJHFRQVWULFWV WKH IORZRI WKHZDWHUZD\ LQ WKH
LPPHGLDWH DUHD 0XOWLSOH VKRUW VSDQV LQGLFDWH WKDW WKHUH DUHPXOWLSOHSLHUV LQ WKHZDWHU 7KLV UHGXFHV WKH FURVV







DELOLW\ WR SDVV WKH \HDU VWRUP RU OHVV XQGHU WKHEULGJH %ULGJHV UDWHG H[SHULHQFH IUHTXHQW RYHUWRSSLQJ













ZLOOEH UHGXFHG WKURXJKRXW WKH VWXG\ UHJLRQDV VHD OHYHOV DUHSURMHFWHG WRFRQWLQXH WR ULVH %ULGJHVZLWKDOUHDG\
PLQLPDOYHUWLFDOFOHDUDQFHHJPZRXOGEHDIIHFWHGPRVW





%ULGJHV ZLWK PXOWLSOH SLHUV LQ WKH ZDWHUZD\ DV ZHOO DV DEXWPHQWV SURMHFWLQJ WKXV FRQVWULFWLQJ IORZ DUH
LPSRUWDQWIDFWRUVZKHQGHWHUPLQLQJK\GUDXOLFYXOQHUDELOLW\VLQFHWKH\WHQGWRFRQVWULFWIORZ1%,6LWHPVDQG
OHQJWK RIPD[LPXP VSDQ DQG RYHUDOO VWUXFWXUH OHQJWK UHVSHFWLYHO\ZHUH FRQVLGHUHG 1%,6 ,WHP  QXPEHU RI
DSSURDFKVSDQVZDVDOVRVHHQDVDQLQGLFDWRURIFRQVWULFWLRQRIIORZ
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4.2. Structural and geotechnical factors 
7KH W\SH RI VWUXFWXUH LV DQ LPSRUWDQW IDFWRU  ,I WKH PDLQ VWUXFWXUH RI WKH EULGJH LV FRQWLQXRXV WKLV LV PRUH
VWUXFWXUDOO\ UHGXQGDQW WKDQD VLPSO\ VXSSRUWHGEULGJH $ UHGXQGDQW VWUXFWXUHKDVDOWHUQDWHSDWKV IRU WKH ORDGV WR
WUDYHOZKLFK FDQ DOORZ IRUPRUH WLPH WR UHPRYHPRWRULVWV IURP WKH EULGJH  7KH1%,6 ,WHP  JLYHV D JHQHUDO
FODVVLILFDWLRQWR WKHPDLQVXSHUVWUXFWXUHRI WKHEULGJH 6LPSO\VXSSRUWHGFRQFUHWHVODEVRUVWHHOIORRUV\VWHPVDUH
FODVVLILHGIURPWKURXJK7UXVVDUFKVXVSHQVLRQDQGPRYHDEOHEULGJHVDUHFODVVLILHGIURPWKURXJK











1%,6 ,WHP  LQGLFDWHV WKH RYHUDOO UDWLQJ RI WKH VXSHUVWUXFWXUH GHFN URDGZD\ WUXVV PHPEHUV HWF DQG
VXEVWUXFWXUHSLHUVSLOHVDQGDEXWPHQWVRIWKHEULGJH%ULGJHVLQH[FHOOHQWFRQGLWLRQZLOOEHH[SHFWHGWRSHUIRUPDV
GHVLJQHGZKLOHEULGJHVLQSRRUFRQGLWLRQDUHPRUHOLNHO\WREHYXOQHUDEOHWRIORRGLQJDQGVFRXU














VKRXOG WKH EULGJH EHFRPH RXW RI VHUYLFH 'HWRXU OHQJWK 1%,6 ,WHP  LV GHILQHG DV WKH DPRXQW RI DGGLWLRQDO
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6HOHFWLQJSULRULWL]DWLRQFULWHULDIRUWKH1HZ<RUNFRDVWDOUHJLRQ
8VLQJ WKH IDFWRUV LGHQWLILHG WKH SULRULWL]DWLRQ FULWHULD ZHUH GHYHORSHG VSHFLILFDOO\ IRU WKH 1HZ <RUN FRDVWDO
UHJLRQ%ULGJHVZLWKLQWKH1HZ<RUNFRDVWDODUHDZHUHLQLWLDOO\FDWHJRUL]HGLQWRKLJKPHGLXPDQGORZSULRULW\IRU
WKHKLVWRULFFOLPDWHFRQGLWLRQ$IWHUDK\GUDXOLFDQGVFRXUDQDO\VLVZDVSHUIRUPHGWKHEULGJHVZHUHUHSULRULWL]HG
IRU WKH SURMHFWHG FOLPDWH FRQGLWLRQ  7KH1%,6 ,WHPV VHOHFWHG IRU WKH SULRULWL]DWLRQ SURFHVV DUH GLVFXVVHG LQ WKH
IROORZLQJVHFWLRQV
5.1. Critical priority 
)RU WKH SXUSRVH RI WKLV VWXG\ D QHZ FDWHJRU\ ZDV DGGHG FDOOHG ³FULWLFDO´  7KH QHHG IRU WKLV SULRULWL]DWLRQ
FDWHJRU\ ZDV LGHQWLILHG DIWHU D K\GUDXOLF DQG VFRXU DQDO\VLV ZDV SHUIRUPHG IRU EULGJHV WKDW ZHUH IRXQG WR EH
XQGHUPLQHGRUFRPSURPLVHGIRUWKHSURMHFWHGFOLPDWHFRQGLWLRQRIVHDOHYHOULVH$EULGJHFDWHJRUL]HGDV³FULWLFDO´













UDWLQJ RI  RU OHVV H[SHULHQFH RFFDVLRQDO WR IUHTXHQW RYHUWRSSLQJ RI WKH EULGJH GHFNLQJ GXULQJ IORRGLQJ HYHQWV
%ULGJHVZLWKDYHUWLFDOFOHDUDQFH1%,6,WHPRIOHVVWKDQPZHUHVHOHFWHGVLQFHWKH\PD\QRWEHDEOHWRSDVV
WKHVWRUPVXUJHZLWKWKHSURMHFWHGVHDOHYHOULVHRIPE\1%,6LWHPVDQGEULGJHVZLWKDPD[LPXP
VSDQ WRRYHUDOOVWUXFWXUH OHQJWKUDWLRRIZHUHFRQVLGHUHGKLJKSULRULW\ %ULGJHVZLWKPRUHZLWKRU
PRUHSLHUVLQWKHZDWHUZD\1%,6,WHPZHUHLGHQWLILHGDVKLJKSULRULW\7KHVHOHFWLRQIRUWKHQXPEHURISLHUV
ZDVEDVHGRQILQGLQJVIURPWKHK\GUDXOLFDQGVFRXUDQDO\VLVSHUIRUPHGRQWKHFDVHVWXGLHV
5.3. High priority 
³0HGLXP SULRULW\´ FULWHULD LQFOXGH LQGLUHFW LQGLFDWRUV RI K\GUDXOLF YXOQHUDELOLW\ RU RWKHU IDFWRUV WKDW DUH RI
LPSRUWDQFH WR EULGJH RZQHUV DQG VWDNHKROGHUV  ,I ,WHP  6WUXFWXUDO (YDOXDWLRQ LV UDWHG  RU OHVV WKH EULGJH
VWUXFWXUHLVEDVLFDOO\LQWROHUDEOHDQGUHTXLUHVKLJKSULRULW\IRUFRUUHFWLYHDFWLRQ$JDLQWKHDYHUDJHFRPPXWHULQWKH
1HZ<RUN&LW\5HJLRQH[SHULHQFHVDFRPPXWHWLPHRIPLQXWHVDGHWRXURINPZRXOGHVVHQWLDOO\GRXEOHWKH
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